A number of colorimetrie methods have been recommended for determining quantitatively the amount of the sulfhydryl in the epidermis (1) (2) (3) (4) (5) . These methods are only applicable for the determination of sulfhydryl groups in comparatively large amounts of material (5 to 50 mg.), and due to the small amount of epidermis obtained by biopsy, such methods have not been very adaptable for clinical research on living patients.
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In a previous report, we have shown that amperometrie polarographie titration is an excellent method for determining the sulfhydryl in scales (6) . Recent improvements and innovations in the polarographie and amperometrie teehnies for quantitatively determining sulfbydryl have now made it possible to study small pieces of skin, such as those obtained by punch biopsy. V. A. Iakovlev (7) designed a specific amperometric vessel, which also served as a microhomogenizer, and demonstrated that a typical amperometric titration curve could be obtained from a very thin section of cat cerebral cortex (thickness 50 microns, weight 0.8 mg).
In this experiment, Iakovlev's ultramicro method was utilized for the estimation of sulfhydryl groups in small samples of epidermis separated from the dermis (2 x 2 mm.), and the results were compared with those obtained by the ordinary macro amperometrie titration method. Skin obtained from autopsy material provided adequate tissue for comparative studies.
MATERIALS AND METHODS

Apparatus
Titration vessel
The titration vessel employed was similar to that used by Iakovlev, and it is shown in Figure   1 . The vessel also served as a microhomogenizer. A conical depression in the bottom of the vessel is ground to fit a ground-glass piston (B). The piston is fixed to a glass tube, and this is connected with the spindle of a motor by a rubber sleeve. A platinum electrode (A), 25 mm. long and 0.5 * From the Departments of Dermatology and Biochemistry, Baylor University College of Medicine, Houston, Texas. Received for pnblication April 7, 1960. mm. thick, is coiled around the tube and fused into the glass directly above the cone of the piston.
The electrode is connected through a mercury contact (C) with au iron wire (D) through the synchronous rotator, as shown in Figure 1 . Electrolytic connection with the reference electrode is achieved through a side arm (E) filled with KC1 agar. The opening in the side of the vessel is in contact with the agar gel. Iakovlev used a diameter of 0.1 to 0.2 mm. and we have employed a dianieter of 0.5 mm.
Microburet
The microburet employed was of the order of 0.12 ml. with a 0.001 ml. division scale. Sulfhydryl groups were calculated from inicrotitration with 10 M mercuric chloride. One microliter of 10 M mercuric chloride corresponds to 0.033 gamma of sulfyhdryl.
Micro-ammeter
The changes in strength of the current during titration were measured by means of a Sargent Polarograph reading up to 2.8 micro-amperes with the scale graduated in 0.01 micro-ampere divisions. The sensitivity was regulated for 0.01 micro-ampere per millimeter.
Reference electrode
The saturated calomel electrode was employed as the reference electrode.
Circuit
The electric circuit was essentially the same as described by Kolthoff and Benesch. The agar bridge on the side of the vessel was connected A small piece of epidermis was weighed and transferred to the titration vessel for homogenization. Phosphate buffer, 0.03 ml., was added and the epidermis was homogenized by rotating the cone. The volume of buffer was then made up to 0.4 ml. The phosphate buffer contained 0.01 M NaH2PO4, 0.06 M Na2HPO4, and 0.5 M KC1, and was employed as a supporting electrolyte. After closing all circuits, the eonstaut strength of the current was recordcd. The tip of the mieroburet was immersed into the solution and titration was conducted in the usual manner.
After adding a portion of mercuric chloride, the current strength reaches a maximal value and then begins to fall. Therefore, V. A. Iakovlev (7) recommended that the amperometrie reading should be taken at some fixed time interval after the addition of each portion of titration solution.
A one-minute interval was chosen for these determinations.
Skin was taken from the abdomen during an autopsy. The epidermis was separated from the dermis by Baumberger's ammonium method (8), which has been found to be an excellent method for this purpose (9) . The sulfhydryl concentration in five small pieces of epidermis was determined before and after urea denaturation. Three additional pieces of epidermis were studied after being kept in a freezer for one week. Figure 2 illustrates a titration curve obtained by titration of 1.1 x 10_I mM of glutathione.
RESULTS
To cheek for accuracy, a known amount of glutathione was titrated by both methods. In Table I , the results are given and there is excellent agreement between the two methods. Table II contains the results of analysis of the samples of separated epidermis. Results yielded by the two methods, macro and ultramiero, are 6. electrolyte in relatively good agreement. In Table III In these experiments, it was shown that Iakovlev's ultramicro technic was adaptable to dermatologic research. The sulfhydryl groups were determined in epidermis separated from punch biopsy specimens as small as 2 mm. A 6 mm. biopsy was needed when disulfide was also determined. The results obtained in small specimens with the micro technic compared favorably with those of larger specimens using the macro method. 2. The procedure appears to be as sensitive as the regular macro amperometrie titration teehnies.
3. Since this method can be applied to small specimens of skin, such as are obtained by punch biopsy, the technic may be quite useful in studying sulfhydryl and disulfide metabolism of the skin.
